Chronic β-adrenergic stimulation increases ErbB receptors and cell proliferation in mouse kidney.
Although the sympathetic nervous system is involved in injury caused to the kidney by several stressors such as hypertension or ischemia/reperfusion, little is known about the effect of chronic adrenergic stimulation in the kidneys. Upon injury, however, the kidney possesses a high capacity for tubular cell regeneration and functional recovery. The ErbB1 receptor and its ligands play an essential role in this process. We studied the effects of chronic isoproterenol (ISO) administration (β-adrenoceptor agonist) in the mouse kidney. ISO induced a moderate and reversible loss of kidney weight and protein content that was not associated with renal dysfunction. We observed an increase in tubular cell proliferation (bromodeoxyuridine labeling) in ISO-treated mice in both the outer and inner cortex. ErbB1 (epidermal growth factor receptor) along with ErbB2 and ErbB3 (neuregulin receptor) were transiently overexpressed in ISO-treated mice, with an increase in protein but not mRNA content. All receptors were localized in the same nephron segments and cell types. Immunoprecipitation studies after epidermal growth factor or neuregulin-1β stimulation showed dynamic interaction of all four ErbB receptors. Therefore, we conclude that ErbB receptors may cooperate in the response to chronic β-adrenergic stimulation.